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The intensity ratio of Kα1 and Kα2 was fixed with the known value [21] in the
fit, this was because the magnitude of attenuation effect was almost same. The
centroid of Kα2 peak was also fixed with the energy difference between Kα2 and
Kα1. The width of Kα2 was fixed by using a resolution function mentioned later.
On the other hand, all Kβ parameters were treated as free. This means the Kβ lines
were regarded as background. We used only Kα lines for energy calibration.

As is usually the case of other silicon detectors, we assumed the energy resolution
had the energy dependence just like the following equation,

∆E(FWHM) = 2.355 ω
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where N is noise (independent of the X-ray energy), E is the X-ray energy, F is
the Fano factor and ω is the amount of the energy needed to create an electron-hole
pair (3.81 eV at 77 K). Because of the good energy resolution of SDD, the energy
dependence term is not able to be negligible in the region of interest. Therefor, we
introduced two parameters, N and F , in our fits. N was based on the value at Ti
Kα1. The free Fano factor enabled us to treat the temperature difference of SDDs.
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Figure 3.9: Typical spectrum of SDD self triggered data used for in-beam energy
calibration. Ti and Ni peaks are clearly seen. The horizontal axis is ADC channel,
the peak around 1500 ch corresponds to TiKα energy 4.5 keV.

The energy resolution of SDD2-1st and SDD1-2nd as a function of the run pack-
ing number are shown in Figure 3.10 and Figure 3.11, respectively. The energy


